We calculate the enveloping Lie algebras of Leibniz algebras of dimensions two and three. We show how these Lie algebras could be used to distinguish non-isomorphic (nilpotent) Leibniz algebras of low dimension in some cases. These results could be used to associate geometric objects (loop spaces) to low dimensional Leibniz algebras.
Introduction
In this paper, we work with vector spaces (and algebras) over a field F of characteristic 0, although our results can be extended in obvious way to the case of vector spaces over a field of positive characteristic (not equal 2), or even over a commutative ring with unit. By an algebra , we mean a vector space L over F with a (not 
Obviously, a Lie algebra is a Leibniz algebra. A Leibniz algebra is a Lie algebra if and only if
is a homomorphism. Thus we have a homomorphism 
Methods
The main tool to classify Low dimensional Leibniz algebras is to find the corresponding enveloping Lie algebra and fit them in the Beck-Kolman list of low dimensional Lie algebras. Since these Lie algebras are realized as certain quotients of the given Leibniz algebras, we first need the following fact. 
This theorem could be used to prove that some (nilpotent) Leibniz algebras are non-isomorphic. This is important, as the nilpotent low dimensional Lie algebras are al ready classified [2] . 2 2 L J is a two-dimensional abel e algebra, ian Li therefore 1 1 L J is not isomorphic to 2 L J .
2
By the previous theorem, 1 L is not isomorphic to 2 L . We noted that Leibniz algebras are non-antisymmetric in general. Hence, it is natural to consider the skewsymmetrization of a Leibniz algebra   , L  . This is done through the skew-symmetrized binary ation oper
is not a Lie algeb e bniz ra. On the other ha L i nd, by definition of algebra, 
Pro is a nilpote of. 1) nt Leibniz algebra, then there
The above proposition assoc tes two ie algebras h ia L and N to a Lei iz algebra bn L . Here h is a quotient of L , whereas N is its extension. The corresponding Lie groups ould be employed to associate a geometric c object to L [3] . We would consider the problem of classification of these geometric objects (loop spaces) in a forthcoming paper.
Results
Next let us remind the classification results for Leibniz algebras of dimension tw and three [4] 
Discussion
In this section, we classify the enveloping Lie algebras of Leibniz algebras of dimension two and three. This is not a trivial task, as in each case we have to identify the resulting Lie algebra as one of the known low dimensional Lie algebras [2] , by carefully defining the appropriate change of basis.
In dimension two, we have Then 3 . Briefly, we have 
, L h algebra and 3,2 is given by 1 3 . 
Conclusions
We have classified the enveloping Lie algebras of Leibniz algebras of dimension two and three. In each case, we have identified the corresponding Lie algebra as one of the known low dimensional Lie algebras, by defining the appropriate change of basis which implements the canonical isomorphism. There is one two dimensional Leibnitz algebra (up to isomorphism) whose corresponding Lie quotient is a 1-dimensional abelian Lie algebra. On the other hand, th
. References ] J. L. Loday, "Une version non-commutative des algebras ilpotent , ere are exactly five non-isomorphic three dimensional Leibnitz algebra, which correspond to three 2-dimensional abelian Lie algebras (two of which are isomorphic), one 1-dimensional abelian Lie algebra, and a 3-dimensional non-abelian Lie algebra.
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